Twelve adult patients with ostium primum atrial septal murmurs. Postoperative cardiac catheterization and left defects (incomplete endocardial cushion defect) who unventriculography in eight revealed successful closure of derwent surgical repair of their lesions were evaluated in the atrial septal defect, but three demonstrated residual the late postoperative period. All had closure of the lowmitral insufficiency. In spite of the successful surgical relying atrial septal defect, with suturing of the mitral pair in these patients, bacterial endocarditis prophylaxis valve cleft in 11 patients. Although the patients benefited should be continued in view of the residual murmurs and symptomatically from the surgery, all had residual cardiac valvular abnormatities.
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artial or incomplete forms of endocardia1 cushion Pdefect ( ostium primum atrial septal defect) are a relatively uncommon type of congenital heart disease in the adult cardiac patient.14 The patient may be asymptomatic and referred for evaluation of an apical heart r n u r m~r . '~~~~ There may be several causes for the murmur, the origin and severity of which is important from a diagnostic, therapeutic and prognostic point of
In this study, we report our experience with 12 adult patients who underwent repair of an incomplete endocardia1 cushion defect. Preoperative and postoperative evaluation has documented a good result in all patients. The presence and origin of the apical systolic murmur noted postoperatively in these patients are discussed.
Twelve adult patients who had undergone repair of an ostium primum atrial septal defect at Stanford University Hospital in the years 1965-1972 were seen in follow-up from 5 to 90 months after surgery. There wergseven women and five men, ranging in age at the time of surgery from 15 to 53 years, mean age 30 years. Preoperatively, all patients were evaluated by the usual methods, including historical review, physical examination, electrocardiography, vectorcardiography ( four patients ), cardiac series, phonocardiography and cardiac catheterization.
Postoperatively, the 12 patients were seen for historical review and physical examination. All patients had an electrocardiogram, phonocardiogram and cardiac x-ray films. Eight patients gave informed consent for the follow-up cardiac catheterization. Right heart catheterization included the Surgical repair was accomplished on cardiopulmonary bypass. The atrial septal defect was closed in three patients, using Teflon, and in nine patients using pericardial patches. The accompanying cleft in the anterior leaflet of the mitral valve was sutured with silk or Tevdek, by using horizontal mattress sutures. In two patients, a small accompanying cleft in the tricuspid valve was similarly repaired. Suture placement was accomplished with the heart beating, so that any signs of heart block due to misplaced suture could be immediately corrected. This complication did not occur in any patient. 
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RESULTS
Clinica2 Findings
Preoperative and postoperative historical facts and physical findings are summarized in Table 1 . Two patients had undergone previous open-heart surgery. One, a =year-old woman, was operated on in 1957. An endocardial cushion defect was found at surgery, and no repair was made because of the associated high risk at that time. The second patient, a 37-year-old man, was operated on successfully in 1955, with placement of an Ivalon prosthesis for closure of the atrial septal defect. No repair of the rnibal valve was attempted. Sixteen years later, he was treated for subacute bacterial endocarditis and underwent reoperation after successful treatment of the infection.
Physical examination postoperatively revealed a widely-split second sound in four patients; in each case, the normal respiratory variation was now present. All patients manifested cardiac murmurs, two patients continuing to show apical holosystolic murmurs, while a systolic ejection murmur over the pulmonic area was present in seven. In eight patients, a systolic ejection murmur was also heard maximally at the apex, radiating poorly into the axilla. Phonocardiograms were used to confirm the auscultatory hdings.
Electrocardiogram
Electrocardiographic evidence for an ostium primum type of atrial septal defect, that is, left axis deviation in the frontal plane, was present in all recording^.^.^ All patients were in regular sinus rhythm and had a frontal plane axis between 0' and -90'. First degree A-V block, left atrial enlargements, right ventricular conduction disturbances and right ventricular hypertrophy were commonly present, as summarized in Table 2 .
Postoperatively, no sigdcant change in electrical axis was apparent (Table 2) .
Chest X-Ray
Preoperative cardiac series showed minimal cardiomegaly in nine patients, predominantly involving the right atrium and right ventricle in six. All patients showed increased pulmonary blood flow.
Postoperatively, the heart size decreased in ten patients. The pulmonary vascularity, especially peripherally, was now normal, but the main pulmonary arteries tended to remain prominent.
Cardiac Catheterization
The data from preoperative and postoperative cardiac catheterizations are summarized in Table 3 . Preoperatively, pulmonary hypertension was present in four patients, being mild in two, moderate in one, and severe in one. The left atrial or pulmonary artery wedge tracing did not reflect mitral insufficiency in any patient. In three cases angiography was canied out by the venous route, making it difficult to tell if the accompanying mild mitral insufficiency was due to organic valve disease or catheter interference with valve function. In the other three patients, the left ventriculogram was performed by the retrograde arterial route and demonstrated moderately severe mitral insufficiency in two. The third had no demonstrable insufficiency, but a redundant, uncleft mitral anterior leaflet was demonstrated at surgery. Postoperative studies were performed in eight of the 12 patients. In six, the pulmonary artery systolic pressure had decreased, although in only one was it grossly elevated preoperatively. No residual shunt was detected by either oxygen saturations or hydrogen inhalation studies in any patient. All eight patients underwent left ventriculography by way of retrograde arterial catheterization. Five patients had no demonstrable mitral insdiciency postoperatively (Fig 1-3) . In three, mitral insufficiency was present, mild in two, while the third had a decrease in severity from moderately severe to moderate.
Surgical Findings
All patients had a moderate or large-sized ostium primum atrial septal defect. In two cases there was almost a common atrium. An accompanying ostium secundum defect was present in one patient. In the patient who previously had closure of his septal defect with an Ivalon patch and had then suffered Eleven patients had large clefts in the anterior leaflet of the mitral valve, ranging in length from 1.5 crn to a complete cleft reaching the mitral annulus. In two cases, a small cleft in the septal leafiet of the tricuspid valve was also present. One patient had a typical ostium primum type of defect, but did not have a true cleft in the mitral valve. The right atrium and pulmonary artery are opacified due to the left-to-right shunt through the low-lying atrid septal defect. The valve, however, was extremely redundant, with a great excess of valve tissue. The left venticul* gram in this patient showed the typical "gooseneck" deformity, but the rnitral valve was not insufficient.
The 12 patients presented manifested the typical features of ostium primum atrial septal defect, including left axis deviation in the frontal plane in the ele~trocardiogram.~.~ Preoperatively, six (50 percent) were asymptomatic, which is in agreement with other reported series in ad~lts.'.~-~ All had physical findings of an atial septal defect; ie, a wide, fixed second sound, a loud P2, and a systolic ejection murmur in the pulmonic area, but only six had a holosystolic murmur at the apex, suggestive of mitral incompetence. The sigdcance of apical systolic murmurs is not always clear, since the murmur of mitral insufficiency may be somewhat atypical in these patients. The pansystolic murmur may be maximal along the left sternal border and has been reported to increase with inspiration.1° It has been suggested that this is due to the anterior orientation of the jet of blood coming through the insufficient mitral valve cleft, the jet going through the associated low-lying primum atial septal defect towards the wall of the right atrium.1° The recognition of mitral insufficiency is important from a diagnostic standpoint, and measurement of its severity is of great importance from a therapeutic and prognostic point of view. This same problem of murmur evaluation occurs in the postoperative patient. Auscultation on follow-up revealed at least one murmur in all 12 of our patients. Angiographic studies demonstrating residual mitral insufficiency in three of the eight studied is consistent with other reports on the incidence of postoperative mitral insufficiency." In view of our results, we consider a persistent hole systolic apical murmur in a patient who has undergone surgery for a partial endocardia1 cushion defect to be a probable sign of mitral incompetence. Although surgery successfully closes the atrial septal defect and may diminish or eliminate mitral insufficiency, we suggest that bacterial endocarditis prophylaxis be continued in view of the residual valvular abnormalities.
In previous series, mortality and morbidity postoperatively have related primarily to two factors: the degree of residual mitral insufficiency and the occurrence of complete heart b l o~k . '~*~.~ In addition, in a few patients intravascular hemolysis may also be an important factor;13 this did not occur in this series. The clinical results of surgery have been excellent in all 12 of our patients. This may be related to their asymptomatic or mildly symptomatic status preoperatively, with generally mild to moderate degrees of rnitral insufficiency. This lesser degree of rnitral insdciency may account for the patient reaching adulthood prior to discovery or repair of the defect or both. The size of the atrial shunt was often large but in every case was successfully closed, and the pulmonary artery systolic pressure generally decreased after surgery (Table 3) . Only one patient had sigdcant residual rnitral insufficiency postoperatively. Transient or permanent complete heart block did not occur in our patients and has not been a problem recently as it was in the earlier l i t e r a t~r e .~
